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Thunderstorms that produce  
50 knot winds or greater  
are considered severe by the NWS.

The direction and speed  
of a downdraft are  
unpredictable.

Thunderstorm downdrafts 
can easily reach 
70 knots or more.

The leading edge of a  
downdraft is known as the  

gust front or outflow 
boundary.

Doppler velocity radar  
imagery may be helpful in  
determining the potential  
strength of a downdraft.

Wind forecast graphics 
do not include potential 

winds from a thunderstorm.

• A downdraft forms as falling 
raindrops and hailstones drag 
air molecules toward the 
surface.

• Some of the raindrops melt 
as they fall. The evaporative 
cooling associated with this 
melting increases the density 
of the falling air molecules 
causing them to fall faster.

• Dynamics within the storm 
and beneath its base influ-
ence the amount of evapora-
tive cooling that occurs and 
ultimately the speed of the 
downdraft.

THUNDERSTORM WIND (Downdrafts)
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Falling raindrops  
and hailstones drag air 
toward the surface.

Downdraft Updraft

Hail is an important factor in 
creating lightning.

Failing hail can reach  
a speed of 100 mph.

Regions on Doppler  
reflectivity where dBZ values are 

greater than 55  
typically contain hail.

Updraft speeds  
of 50 mph are  
needed to create a  
1” diameter hailstone.

Thunderstorms that produce 
hail >= 1” in diameter are 

considered severe.

The largest recorded hailstone was 
8” in diameter and weighed 

nearly 2 pounds.

• Rain drops and small ice crystals 
are lifted above the freezing 
level by the storm’s updraft and 
form small hailstones.

• The hailstones grow as they are 
covered by supercooled liquid 
water droplets that freeze as 
the hailstones are held aloft and 
recirculated by the updraft. 

• The hailstone eventually  
becomes too heavy for the  
updraft and it falls from  
the storm.
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THUNDERSTORM Hazards

Frozen precipitation crashing together within  
a thunderstorm updraft results in charge  
separation — positively-charged particles  
in the upper region of the storm and  
negative-charged particles in the lower region 
Figure 1).

An electrical field forms within the cloud  
and between the lower region of the cloud 
(negative) and the ground (positive). Air initially 
acts an insulator between the cloud base and 
ground (Figure 1).

The lightning strikes occurs when the stepped 
leader reaches positive charge near the ground 
(Figure 3). Multiple strikes may occur on the 
same object.

As the strength of the electrical field increases, 
positive charges collect in objects such as  
trees, buildings, and sailboat masts thereby 
decreasing the distance to the cloud base. 
Eventually a stepped leader extends from  
the cloud base toward the ground (Figure 2).
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Boaters are at an enhanced 
risk of a lightning strike.

Lightning  QUICK FACTS
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Lightning strikes are  
capricious, deadly, and  

impossible to forecast.Thunder is the shock wave  
produced by rapidly  

expanding air near the flash.

Approximately 95% of strikes are 
negative and originate from the 

lower region of the storm. Positive 
strikes from the upper area of a storm 

are far more deadly and may occur 
up to 25 miles from the storm.

Cloud to ground 
lightning accounts  
for 25% of all strikes.

A lightning bolt may be 5 miles 
long, reach a temperature  
of 50,000 degrees and pack  
a whopping 300,000 amps  
and 1 billion volts.

Lightning is a large and powerful 
spark of static electricity.

Lightning SAFETY FOR BOATERS
• The vast majority of lightning injuries and deaths on boats occur  

on small boats with NO cabin. If thunderstorms are forecast, don't go  
out. When skies are threatening, get back to land and find a safe building  
or vehicle.

• Boats with cabins offer a safer but not perfect environment. Safety is increased if 
the boat has a properly installed lightning protection system. If you are inside the 
cabin, stay away from metal and all electrical components. STAY OFF THE VHF 
RADIO UNLESS IT IS AN EMERGENCY! 

• What should you do if you are on a small vessel and lightning becomes a threat?  
If the vessel has an anchor, you should properly anchor the boat then get as low  
as possible.

• The threat of lightning may continue for 30 minutes after the passage of the  
thunderstorm.

• There is NO danger in attending to someone who has been struck by lightning. 
Immediate treatment — including CPR — ensures survival of most victims.


